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(54) COMPOSITION FOR RESIST LOWER LAYER FILE, AND METHOD FOR MANUFACTURING 
THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition 
for a lower layer film and a method for manufacturing the 
composition, having high adhesion property with a resist, 
durability against resist developer and oxygen ashing and 
superior storage stability such that a resist lower film to 
obtain a resist pattern with high reproducibility can be 
formed. 

SOLUTION: The composition for the resist lower layer 
film is obtained by hydrolysis and/or condensation of a 
silane compound expressed by general formula (1) and a **ttS8fc3:> 
silane compound expressed by general formula (2) in the 
presence of water and a catalyst, in at least one kind of 
organic solvent selected from propyleneglycol 
monoethylether and propyleneglycol monomethylether. 
The general formulae are (1): Si(OR1)4, wherein R1 is a 
univalent organic group, and (2): R2Si(OR3)3, wherein 
each of R2 and R3 is independently a univalent organic 
group. 
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(1) T**n*->5Wt^»tTE-»SC (2) T« 
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-«3it(2) R 2 Si(OR s ) s 



[ii*)S2] i (caEtt©-»5S: (i) T^$n 

*->5>ft£«»£. B»*« 1 CE*©-»SC (2) T3E 

□ fcf u >^ u a -;u^e y x^ji/x—r-;^ «t tf/n tr u 

[»*«3] -HRSC (1) T*S*l*>'7>{t^«|l 20 

t;n;Mbx-^a (2) Tt6sn*->7><t^«»*« 
o. oi~9 9. 9t;i/T**^t*4*«i-raa»*9l 

t h-jjvyimz ft oz.ii\z^ x»*«*-r*{t^«9 

[«*JB5] »*«il:Elo-ia (l) TS?£n 

* -> 5- >ft^* tm&m i tcta«cD— ssst ( 2 > ts2 

tl-5-> 7 >{!:&#)££. **J £tftt$©# &TIC, 30 
tf >£f U a— ju^e y x^;ux-t-j|/*5 i^^n tf U- > 
y u a y y ^ux-t-^u^ b »«n« < £ t> 

-»SC (2) •> 7 >{t^«l t 43 J: 

[fgBJ§©f¥8Hfri»BJJ] 

[0 0 0 1] 
[0 0 0 2] 

[Se*»SW] -(SIC. #SW*:*^©«iftlC*Jl»Ttt. 
->Un>9x/\. -> y n >«{fcJ8. )!FrB^M^<i:0»P 
IT^SttO^ffilC. 7* h 'J y ^7 7 W -©Affile 



tfWXb<»i&m (£M£cDlfB) ©&*T?RI*Srft. 



^Ctt. 1/->*X h©IR*£/h£<-f* ££*<&»£&& 
im^iiftLI;, l£RaEfls©flPI«:fT3££#a 

[0 0 0 3] L^L&rt*b. d©«t-5tt«ffltS®*-r* 

Til. TfcfeS h £E»IWilJ^««IR&£*©* 

sate. s«»o«tao*««c<Tfiiatt©i«^u>?^ k 



( 3 ) 



[0 0 0 4] 

l/y'Xht < . U ->'X h Sift«*J J: IX 1/ v 
— (SiC (1) Si (OR 1 ) 4 
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[0 0 0 5] 

mm.is.mt. ^Dtfu^'j^-^/x^x-^ 

(1) T36Sn*->7>fl:^«tTIS— »SC (2) Tig 

* n-5 -> 7 >{t^#) t o*a*«-«f «*j <t / * «*g£- 

[0 0 0 6] 

[ft 2] 



) 



-3Sit(2) R 2 Si(OR 3 ) s 



[0 0 0 7] £Ac, *56WOU^XhTI 

ti. we— »sc (i) Tjgsn*->5>{t^<»jt. tm 
— «a: (2) tisns->7>ft^i^, 7K*3=tz>'® 

[0 0 0 8] hTHWffliiarit«J»C*Sl»T 

tt. Htrie— »s: (i) x^nsy^Xt^i^n: 30 



ttbTii&ie-j&iS: (2) tisns -> ^ >{t^*a* o . 

0 1-9 9. 9^ra*^,!:W$bK UK** 

[0 0 0 9] *%^roi/->*x hTfflJ^fflffifiJtt)©®!it77 
fttt. «na-»5S (i) Tasn4->5>{t^*ti«E 
— »SC (2) T*sn*->7>fl:£<Hj£&, zlc*s«fctftt 
4g©#£Tic\ 7*Dtf U->^'J a-j^yifju-r 

[0 0 10] hTJHfiifflillJfcttORifcfr 
JSfelCft^Ttt, «H5-JttSC (1) T«Sft*y5>ft$ 
tttflftiE— (2) T?«*n*->5>{t^*tSr*P* 

[0011] 



TiMfflJcBiWr*. *^01/yXhTI 
d t°l/>^'J ;*^x— fJW^Ilin5'> 

mms cht>^'5. ) ffc. jie-»sc (i) T«sft* 
•>5>fl:6«i (ClT. r«fj£o->7>fl:^* (a) j «h 
) <h±fB-SS:^: (2) TS3ft*->5>{t'&<tlj 
(«T\ r#s£©->5Wt£tt (B) j H^. ) £ 
©an*$NB» *s J; ^ ©ISffctt co u r tifr—Js £ Ac «M 

U-i?XhTJBI»ffl«fiR«Jtt. <*J£©-> (A) 
t. 1$!£©y7>^» (B) *fcJ; *>*»*©# 

Ac ttffi^T -5 c £ tc ct o T # <B ft « . 
[0 0 12] #^C0->7>{t^% (A) ^tk-T— feSC 
(1) (CiJUT. R 1 « lffficoWtSSTfe^o 1 

a. 7UM, yy^s^sfct's^tfaci^T*. 
c:ne,co"fTtt. 7JU^ji/»*3«t^y u-;n*Wii/ 

:ct-. TMMiLttt, ;<^;ua. x^;p 
S. :/atf;ua. ^;ua&<b*oR*«:i~5«D7;u+ 

7U-;«iLTIJ. 7i-Jl,S. ^-^^a&f** 

[0 0 13] ^C0 ( t^A£4*^©->7>ft^-#l (A) CO» 
SL-Ul^tLTIl f h7>h*yy7>, rh5 

7 - i so- 7"D^+->>-7 >, fhJ-n-^h + y 
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-y >, rh7-s e c-yh^yy7>, rh7 - t e 

mtfz>z.t.tfi-v&* ineoifm ^h^h^v 
[0014] «fi©->9>fl:6* (b) ^^-r-^s: 

(2) IC*5^T, R 2 *5cfctfR 3 tt, SWCttftbTl 

7'j-;«, 7U;«, ^'jy^n&t'S* 10 
tf<5£<ha*T£, cn^^ttH. T;i/+;i/**3<trX7 

fect^o TU-Ji/gtLTtt. 7xx;us, ^ 

f;H&d:**t«Ci:*<TS5. R 2 &£Z£R 

fccfcl^o 20 
[0 0 15] C©<t5&Rj|0y7>fk^» (B) 

fj|/hUXh + yy7>, h U - n -;7 U D4^> 

>^>, *3MUMJ-i so-yD^yy7>, 
Jl/hU-n-7h + yy7>, 

h^>>^>, /f^h'J - t e r t-T'h + yy^ 
>, h U 7i7 ^v->^>, X^Jl/HJ^h^v 

>^ >> XfJl/hUXh + yy7X X?;i/hU-n- 
yp*+yy7>, XWhU-i so-7D/P+yy 

X^h'J-n-7> + yy7>, x^l/h'J- 30 
sec -yh*yy7>, X^;U h'J-t e r t-^h 
3^>>^>, xfj|/hU7xy + yy7>, t*x;i/ h »J 

*h*>^>v>, e-ji/h'jxh^>v7>, tfx;uh 
U-n-/P^yy7>, t-^h'J-i so-^D 
3t^~>~>^>\ exjl/h'J-n-yh + yy7>, tfx 
^MJ-sec-T'h + yy^X e'jl/h'J-ter 
t-7ht'>'>7>, tlXJU h 'J7xy^yy7>, n 
-ynfcTJUMJ* h + '>v^>, n-yp^MJxh 
^ryy7>, n-/PeJl/h'J-n-yD^yy7 
>, n-^PWh'J-i so-7P*+yy7>, n 40 

'J-sec-^h + '>'>7X n -yp fcfJU h U - t e 
r t-7h + yy7>, n-y J 'Dtf;i/h l J7xy + yy 

i-/De;n^u^h^yy7>, i-yptr;u 

h'JXh*yy7>, i -/PtfJ^'J-n-yP^ 
>>^>, i-yp^hU-i s o-^o^^f>f>^ 
>, i-ypej|/h'J-n-7'h + yy7>, i 
Wh'J-sec-7h=fryy7>, i -ynkT^HJ 
-tert-7h + yy7>, i -7"P fcfJU h'J7x; 
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^h'JXh^yy7>, n-^hU-n-^P^ 
vv^>, n-T^fJl/hU-i so-7P^yy7 
>, n-7'fJl/h'J-n-7'h*yy7>, n-^;i/ 
h'J-sec-7h + yy7>, n-^f^hU-te 
r t-7h + yy7X n -yf Jl/hU 7x/ + y->7 
>, sec-^Jl/h'J/h + yy7>, sec-^f 
Jl/-i-h'JXh + yy7>, sec-7fJl/-h'J- 
n-7"P^yy7X sec-7^Jl/-h'J-i so 
-yp**yy7>, sec-y^-FU-n-yh 
^f>5>^>, sec-y^-h'J-sec-yhty 
>^>, sec-y^-hU-ter t~yh + yy 

sec-yW-h»J7x; + yy7X t 
^JUMJ* h*>->5>, t -y^h'jxh + yyy 
>, t-y^h'J-n-yp*+yy7X 
;i/h U — i s o-yP/P*yy7>, t h U — 

n-yh + yy7X t - 7^)1 h U - s e c - 7 
->V7>, t -y^Jlb ] J - t e r t -yh + yy7 
>, t-y^l/hU7x/*yy7>, 7xXJ!/h'J^ 
h*>">^>, 7xXJl/hUXh + yy7>, :7xXJU 
hU-n-yp**yy7>, 7i-Jl/ h U - i s o - 
yp^yy7>, 7xXJl/h'J - n -7> + yy7 
>, 7i-^ h'J-sec-yh + yyyX :7xx;!/ 
h U - t e r t-7> + yy7>, ~)l h'J7x/ 

n*. cn^ottit 

h'J^h*yy7>, ^fJl/h'JXh + yy7>, 
J^U-n-7 u P^yy7X /^h'J-iso- 
yp#^yy7>, x^I/h'J^h^yy7>, x^;U 
h Uxh + yyyy, 7xXJl/h'J> h*yy7>, V 
xXJUhUxh^>-^^>^J:0« 1 SU^^J ( hLT^tf 

siii^T**. iinsoft'&tttt i w± 

[0 0 16] *«M*C*5^T, ^©yyXt^ 
(A) £ftm<Disy>fc&fo (B) iOfle/HSO'&tt. «r 

j£0>->5>{fc€rtt (A) i^r;i/tc*fUT«r3£©">7>{t 
(B) 0. 0 1-99. g^TfeSutA^iL 

<, <£D*?£L< teO. 0 2-9 9^k #fC*?£L< 

ttilT, #S<?)y7>ft^ (A) fccfctf^tf)^ 
>ft^» (B) SttffiU «ftd±|EO«iJ^Tffl^*^t 
{CcfcO, 1/yX hC»tl)f fttMM}t*7yy> 

[0 0 17] *?£W\Z&\,*Tm^$ftZ&fe<D&m® 
t^ypifyyy'Un-jRyx^x-f^ 
^^yp tf u>yu zF-ju^y *^x— Tjna, ^ 

fnt,tKP + yJl/S**L, rt^ flft&tftjtt (1 1 
0-13 0*0 SSt5fcOT'*S. fit, £COcfc? 




7 



c <d «fc o u&m t ;u n - jm& mmmm <t l tji u» s » 

1 5 0'C^i@^.^7;i/a-JUgli. t<D{t^ 
je©->7><t£ft (A) t»]SO->7>'fl:**l (B) t 
[0 0 18] 4tJ£©->7 WL-S-ife (A) t4$3£CD->7> 

ft^«j (b) to*a*»«*s«fci//*fc»a»^»4. 

Ox7><t^ (A) « J: (B) 

£&«v>tiX1^fc*Arr«. cots. ifcSSte. ^» 
«, ji#o~i o or, $f*b<«i 5~8 o'er-* 

So 

[0 0 19] ^©y7><t^ (A) *5«t^W3£(D^ 
5>>it-&® (B) ©Jn*»»4i«t«/Sfctt*B^*fT'5 

isy>it&<& (A) ^ttSR 1 O-T^n^SJoJ: 
(B) A<tt5R' o-T^^n 
l^EJI/S&D. 0. 2 5-3^^1, 
#(C0. 3~2. 5^JP<tftaST&-5c:£7JWSl< 30 

«#££i4^{£TT3»n#'>&^M>*x hTSBi 

[0 0 2 0] ¥rJ£(D>'7>{t'&<®> (A) *J<t0t«f^O-> 

^Xt-Sto (B) ©fln*##*«fctf/*fctt*fc£fr3 
[0021] m&tisTm^*>nz>&m*u-h<t-ei® 

(DmfcMtLTte. hUXh + y-t/ (7-fe?JP7-fe 40 
hi — h) MJ-n-:/P • t7 (7-fe 

Til^-fe hi— h) ?^>. h 'J - i • ^ 

/ hi— h) MJ-n-7*h* 

-> • (7-fe?JI^7-fe hi— h) ?*>. MJ-se 
c-^h + v- t/ (7tf;i/7tht-h) ?*>, 
h'J-t-y'h + y-ty (7-fe?JU7-fe hi— h) f 

}?Ih + y- (7-fe?JI/7-fe hi— h.) 

>. n fx (7-fe?JU7-fe hi— 
h) ?*>, V- i -yotfl*-> • t'X (7-feg\»U7-fe 
hi— h) y-n-yh + y-fX (7-feiMU 50 
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7-fe hi — h) i?- s e c -:7>*-> • fx 

(7-feiMU7-fe hi— h) ?^>. y-t-7h+->- 
fX (7-fe?JU7-fe hi— h) ?*>, t;il-+y- 
MJX (T-fe^Ttht-h) ^y-n-7" 
D#*->- MJX (7tf^7th7-h) ?^>. 
y- i -7n#*-> • h'Jx (7-fe?-Jk7-fe hi— h) 
?*>, ty-n-^h^y - MJX (7-fe?Jl/7-fe h 
i— h) f^>, : E/-sec-7'h + y- MJX (7 
■fe?JU7-fehi--h) ?*>, ty-t-^h^y - h 
UX (7-fc5MU7-fe hi— h) ^?>. rh7*X (7 
-fe?-JU7-fe hi— h) 79 >. h'JXh+y-ty (X 
^JVT-kbT-k'r-b) h 'J - n -;/o#*-> 

• ty (x?JU7-fe h7-fe7— h) MJ - i - 

7"D#*y-ty (X?Jy7-fe h7-fe?— h) ?*>. 
h'J-n-7*h^y-€y (xf^7tM7tr-M 
5 L ^>. hU-sec-7h + y'ty (X^JU7-fe h 
7-fcr— h) 5F-^>. h'J- t -^h + -> • ty (if 
Jl/7-fe h7-ir-7 : — H f^>. yXh + y-t'X (x^ 
JW7-t hT±.7— h) i>- n -ya#+y • f 

X (X^;U7ir h-7-fef- h) 7 C 5'>. y-i-yp* 
^->-fX (X^JU7-fe h7tf - h) f^>. v-n 
-7*h*->- fX (X^jy7"fe h7-fe5 : — h) f^>, 
y-sec-7"h + y-t'X (x5 1 Jl^7-fe h 7irT— 
V) y-t-^h + y- fX (I?Jl/7th7 

•fex-h) f^>. tyihtv" MJX (X5 L JL7-fe 
M7-feT— M f^>. ty-n-yn^y. MJX 

(X^;U7ir h7-tr5 : — h) f^>. ^7- i -7"d* 
+ v • MJX (x.^)l>7±. S7tf- h) f^>. ^ey 
-n MJX (Xf^7th7tf-h) 9=- 
ty-sec-7"h + y- MJ X (x^;U7-fe h 
7-fe 7- h) 7^>. ty-t-yh + y- h'JX (X 
5 1 JU7-fe h7-fe7- h) 7^>. 7-h^+X (X^yU7 
-feh7-fe7-h) f^>. ty (7-fef JU7-fe h^— 
h) MJX (x7JU7-fe K7-fe7- h) *9 >, fX 

(7-fe5 1 JU7-fe h^— h) fX (X^Jl^7-fe M7tf- 
h) 7^>, MJX (7-fe5MU7-fe MJ— h) (X 
5PJP7-fe K7tr- h) 7^>^cD7^>^FU~h{l:^ 
^ ; 

[0 0 2 2] hUXh + y-ty (7-fe7"Jy7-fe 
h) vJlox^A. h'J-n-X'a^^iy • ^ey (7-fe 
^Jl/7-fe hi— h) v?JUnx-5A. h'J-i-T'DT}?^ 
y -tJ (7-fe?- JU7-fe Mi— h) i^JUXix^A. MJ 
-n-rh+y-ty (7-fe?JP7-fe hi— h) vJUxi 
xr>A. hU-sec-yh+y-tJ (7-fe7"JU7-fe 
hi— b) iSJiZl-Ol*. h'J-t-yh^y-ty 

(7-fe7-Jl/7-fe hi— h) yj^-"?A, ylh + y- 
fX (7-fe?JI/7-fe hi— h) i>)Vzi-OI*. *J-n- 
yD^y • t*X (7-fe?JU7-fe hi— h) 
A, ->*- i -X"P*^r-> • fX (7-fe?Jb7-fe hi-- 
h) y^axOA, y-n-yh*y-fX (7-fe?J!/ 
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v^lox^A, v-sec-^h^v- 
t:X (Ttt)U71zb1—b) vymx^A, f^- t - 

A> *yiht*>' h'JX (Tir^;i/7ir h^— h) v 
;Hnx»i7A, ty-n-/D^y - hUX (7±^Jl 
7HhJ—h) i?)l-3~VA. ^/-i-yp*+y- 

n-7h*i/- MJX (T-fe^;U7ir h^— h) v?Jl/U 
x^A, ty-sec-^h + y- h'J7 (T±^)IT 
-irh^-h) >>Jl/:nx^A, ty-t-^h^y • hU 10 
X (Tir^Uyir h^— h) ^yi/nx^A, ^h^*X 
(Tir^;U7ir h^- H >^=ix^A, h'Jih^y 
•^y (x^;i/T-tr hT-ir^- h) v^nx^A, MJ 
-n-7a^y-^y (x^l/T-trhT-iz^-h) v 
jl/Zix^A, hU-i-yn^y-^y (x^yi,7ir 

y (x^^Tir hT-feT— h) vJUzix^A, h'J-s 
ec-yh + y^y (x^;i/Tiz h7ir^- h) v^Ji/ 
hU-t-y^y-^y (X^jUT-fe h7 
■fcT— M vJI/^X^A, yXh + y'W 20 
-tr h7-t!T" h) yJ^-^A, y-n-ynl^y' 
ex (x^;uy-tr h7tr- h) yi^-^A, v- i 
-7"D#+y-ex (X5PJU7ir h7ir^r- h) vJI/n 
x^A, ^-n-^h^5> • fcfX (x^yi/7-tr h7ir^ 
— h) ^yi/nx^A, y-sec-7h + y*t'7 (X 
^T-fehTir-r— h) >>Jl/Zix^A, S*-t 
v • fcfX (X^Jl/7-fe h7tr- h) yi^-^A, ^ 

yxh+y - mjx (x^ji/y-t h7tf- h) 

x^A, ty-n-ynWy - MJX (X5PJI/7-fe h 
7tf- h) yJ^-^A, ^7 - i -yn^y • h 30 
UX (x5F-Jl/7ir h7ir^- M vjmx^A, ^y- 
n-7> + y- h'JX (x^jUTir h Tir^- M vJU 
3X^A; ty-sec -:/h^> -MJX (X^jU7 
th7tf-h) v^tOX^A, ^y-t-^h^y- 
h'JX (X^^T-fe h7tr- h) vJH3X^7A, 
^X (x^;U7ir h7ir5"- h) ^yuax^A, ^y 
(Tir^yi/Tir hi— M MJX (x^yi/Tiz hTir^ 

-h) vyuax^A, ex (Tiz^;i/T-fe h^-— h) tf 
x (x^yurir hTirv"- h) vJL-zix^a, MJX 

(T-tr^yUT-tr h^— M ^/ (x^y|/7-tr h 7-fe^- 40 
h) ^yUzix^A^cDv^ax^A^U-h^^ ; h 
U X (7ir^7-ti h*— M 7Jl/^x^7A, MJ X 

(X^T-tz hT-tr-r— h) 7Jl/^ r yAlf©7^^ 

[0023] f&mtLxm^^n^mm<Dmi^mtL 

^*it>^ s\7?>m, *2?>m.. yt>i, 
^>^, ^^g^ vk>S, y^Ji^a>g^ 7 
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<>8, xf7U>i t yy-JHR* 'jyK>8, -tr 
■j^JHk p-7^y$sts, p- mux 

>xj|/*>». ^>-tr>xji/*>g^ tyjoass, 
^ppBS. h'J^nnm MJ 7Jl/*-nIH8, * 
va>m, xju*>^. 7^;i/». 7vji/^. ^x 

>, tf D— yU, tf^^^>, tfD U t!^ijy>, 

fcfn'J>, hUy^;UT^>, hUx^yi/7^>, ty 
x^y-yi/7^>, > ? x^y-yi/7^>, vy^yu^ey 
x^y-;u7^>, tyyfji/yx^y-ji/7 5 >, h 
Ux^y-yi/7^> > v7if e->^n*^5>, ^7-tf 
t'y^nytX 5^7*tf f ->i7D^>7 r -tr>, ^h^y 
5 1 ;i/7> : tx^Ay\-f Ko^+U-f 

«7>^EX7, *IWtthU9A 1 *«t<t*U^A, 7K 

[0 0 2 4] £fc, tt«<0«ffl»tt, $fj£<Dz/7>it& 
®&J:Zf&fe<Dzs5 >it&®> (B) co^fH 0 OfiSSP 

(s i o, ic^fUT, o. o o i-i o a 

jff*L<ttO. 0 1-1 Oit^WT^^o 
[0 0 2 5] *%0J(Ct5^T«, &7£<Dis7>it&%Q 

(A) &£ZS&fe<Di/?>it&V0 (B) ©»n*»»*3«t 

iX/Sfctt«S-&Sfr^«:». «IA«^^y-;k x^y 

fiffft«#^tt^ttS U^X hTBKffliafiJc*^— 

JftiLTd &m<Dis?>it&® (A)"*ctu:«r3£<0 
->7>ft^« (B) 0»*»»»*5ctt//*fct4tt^* 

[0 0 2 6] JL^±OJ:o{CLT, *%^l/yXhTI 

««ffllft«««C*5tiTf4, -t©HJg»»SAU-2 OS 
«p(C 1 ~ 1 5ifimSutiW*l<, L^v 

3eo->5Wt^tt (A) *3«krX«3£©'>7><t^« 

(B) J: rX/Sfc»4tt^*frofc», 
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[0027] ^RwcDiszsxbTmmmmf&mz 

-*0«ia!€:fT5ilt^<toT»S«±f *{fc^4* (fit 
ZZL£\z&r)* kvX b&myt-?Z>Z£\ZJ:Q3ifz\Zm 

[0028] &jg.<Dm&£.m<Dot>. mftmmm&mz 

xX;|/3-Fx^Ae k>X;i/**-K y7x33 
- Kx^A Hf'>M>1? >X^**— K v^xnJI/ 

3- fx^a/^:7;u:*p n -y^>x;u**- k e 

X (4— t ->^;U:7xx;i,) 3-H-^hU7M 

>x;i/**— K ex (4-t-yfji/7xz 

;U) 3 - Hf yJK>t*>XM^- ex 20 

(4 — t - 7fJl/7x-;H 3— Fr.^7At7^l/>X 
***-K h'X (4-t-7'f^7x-JW 3-H- 

OA^^-yji^-uTy^'E^— k ex (4— t-^ 
^juv x~;u) 3- f-^a; i-yji^a n -;/^>x 
K h U 7x-MM-^A h U 7;U^"P^ 
^>X;i/*^— K h U :7xx;UXJU*X^A^1t:7 

^u>x;i/*^-K h'J7x-j^M-^Ayt7 
^>-tf>^^x;U7jN-^7A h;ux>x;i^*- 30 

K z/{7W\*i/)V*5-)\> (2— '>i7D^\^-> 
XW^"5A h 'J 7MD^^>XM*- h, v 

^a h u ^ju^-n^^>x;i/*^- K (2 — 

>X;i/**-K y7xrji,3- Fx^A^+t^Jl/^ 
□ HJ 7xXJ!/X;i/*X^A;*7>:7 7 

-x;u**-K (4-tFP+y7x-ji/) ^>^;u 
^^;ux;i/^n r/A h;i/x>x;i/7h:^— k 1 -^y^ 
^v^jux^x^a h u 7;u^o>c^>x;i/3jx*— 40 

K l-t7^^Xfj^;i/*-^A h U 7MP/ 
^>X;U**-K 4-y7y-l-t7f;k>7fil/ 
XM-^A h U 7MP^^>XM^- 4— - 
ha- 1— ^t^Uv^^UXJI^x^a h U yjl^ru 

;i/x;u^-^A F u ^j|/^p^^>x;u^^— F, 4— 

y7/-l -t7W-yX^W-^A F U 
*P^5^>x;i/**— F* 4--hD-l-t7Wy 

x^;ux;i/*x^A h u ^;i/^n^^>x;i/^^- F, 

4- ^?;H 1 -^^ll^X^I/XJl/^X^A h'J7 50 
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)l/sjru*?>7s)]sfc*— b, 4-tFo+y-l-t7 
^ju>>;*^;i/x;i/*x^A h u ^;u^p^^>x;u^^ 

-K 4-tFP + y-l-t7Wfh7tFPW 
7x-^A F U 7MP/^>XJW>- 4-*F 
1 - t7fJl/fF7tFDft7xZ^AFU7 
^;tP;*^>x;i/**-K 4-xF + y-l-t7f 

ju^F^t fp^7x--)a hu^Ji/^-p^^>x;i/ 

**-K 4-^ F*y^ F*y- 1 - t7fil/f F? 
b: Fp^7x-5AF'J y )V*u >x;i/**- 
F, 4— Xh^>^ h^^>- 1 -^^^jl/^-h^e Hp 
W7x"^A F U 7MP^^>XM^- F, 4- 

(l-/F + yXh*y) - l-t7^fF7bFP 
W7xX-)A h "J 7MP/^ >XM^>- F, 4- 

(2-^F + yXF + y) - l-t7WF7tFP 
^7xn7A F U 7MP/^>XM^- F, 4- 
;* F^>#;i^xjl,;t^:>- l -i-y=^)^r by t Hp 
^t7x x^A F U 7i^P/^ >XM^- F, 4- 
x F*y*;l/7*xj^y- 1 -^^^^^ F y b Fp 
W7xx^/A h U 7MD/^>XM^- F, 4- 
n-^P^y^MxM^y- 1 -~Ty^)VJ- F^ 
h Fd^7xx^a f u ^;i/^-p^^>x;i/^^— 
F, 4 - i -7utf*^t})\,-#-)\,**is- 1 -^^7^ 
F y t Fn^7xX>)A F U ^JU^p ^ ^ >x;U 
**-K 4-n-7FWJl/t'xM^y-l-t7 
^.H^F^e FDft7xX-)A FU7Mp/^>7 

;u**-F> 4 - t -y h^#;u#x;u;t4^>- l - 

^^U-X" F^ b FPf^7xX^A F U y'JI/^P^^ 
>XJl^^— F> 4- (2-fF7tFP77ZM+ 
-l-t7fJl/fF7tFPft7xX^AF'J7 
;i/^-p^^>X;U^^-F, 4- (2-f F7tFPt° 
^-)V^^rzy) - l-t7^f F7tF'P^7xX 
A F D 7MP/5 7 >XJI/4^— K 4-^>v;i/^- 

4^>- i h ^ e fpW7x--)afu7 

;U^p^^>X^^^- 1- (-fy^JlsTlzb*^ 
)V) rF7tFPft7xX^Ah'J7MD^^>X 

)i**-b^<D*-o/±m%ytm$t£.m ; ^xxju-e 

X (FU^PP^fW - s- F'J7y>, ^ h^>-^ 
xxju-ex (F'J^pp^^W - s - h U7y>, 
t7fJb-t:7 (F'J^PP^f^) - s- FU7y> 

[0 0 2 9] 1, 2 -j-y b*S >iSTi?b- 
^x;U^PUF\ 1, 2-t7F^;>y7yF-5- 
XM-J^P'J F\ 2, .3, 4, 4 '-^h^>l/ 
7i;>01, 2-t7F+y>y7yF-4-Xj^ 
/SlXfJ^^l, 2-t7F*y>y7yF-5 
-X;i/^>^XX^;i/^<7)^TV r ^r h>{t^#j^(Df»ffi 
ItMMSli; 4-F'J77xty^XM>, * >- 
^7xty;i/XM>, ex (^xXJI/X;i/^X>il/) 

/ ^>y-f >bis b s eP7trp-;i/cohux fu >^;i/ 




;tO^>x;i/**— K rhP^>y>-9, 10- 
^Xh*y7> h^iz>- 2 K MJ7JI/ 
^D/5'>XJ^^t:y^D [2, 2, 1] ^71-- 
5-X>-2, 3 -zyrtJI/tfv-f ^ F, N-tHP + y 
X^>>-f^ K MJ7MD/?>7M*- K 1, 

[0 0 3 0] W£©tt«£8iJG)'5'&. iP^MS^fT^C 10 
th^Oo ) ti/TH x;y*x^At&, ^>*/ 

?7 7U^A1> 7> : ex r >At£, *X*X^Ai&&<*: 
jI/7^zC7AA^7J^D7>f : t^-h, 4-7 

^e*-k s>*g\H/-4- (^>y-<;u^^-» :7x 

4 -7-fe h^^^ai-^XJI/^-^A^s^-^y'Jl/^-DT 
;l/^P7>W-h, ^>yJ^4-tFP4 1 y7i 

-;u/^;ux^^-^A^^it^;i/^n^x^x- K 30 

W7MP7>f ; E^-h, ^>v;U-4 h^v 

^xr:;i/^^;i,x;i/^-^A / \^it^;i/^-PT>^ j e^ 
— K ^>y;i/- 2 - ^f^ - 4 - k F n + y 7iZJI/ 

>y>-3-^7PP-4-t HP^y7x^JMfM 

;i/3ts-^A^i^^;^P7^-tr^-h, 4-*h4^> 

^>vJU- 4 - t KP^y7x-jMf;MW-^A 
^\^lt^;i/^D^x^x- h&£<a^>5^x;U*x ^ 
A±g ; 40 

[0 0 3 2] y^>yJ!/-4-tFP + y7x-MJl/ 
^-r>A^\+it^;i/^-D7>^ 1; E^-- K i?"<>zS)U- 
4 - b FP + y7x- r> A^=£lt:7JM-P7ft 
X7i- K 4 -7-fe V*z/7 x.-)li/^>z/)V7,)V* 

h + v^x-;UXJl/^r:^A^\^ity';i/4-D7>5 1 
i fc*— K y^>yJ|/-3-^PP-4-tFP4 1 y7 
x^X;i/*-'5AMit7JI/tD7;i/t*- F, fy^ 
>v;i/- 3 -*3\M,-4 - fc FP + y-5-ter t- 
7^l/7xr;^M- , yA^+1i-7;i/tD7y5 1; E^ 50 
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— K ^>yJl/-4-^F^y^>y>-4-tFP + 
i/V x.-)\,7s)Vi£-V 2±^*)-y )V*ni£7. 7x- h& 
ch^v^>^;l/XJl/^^ r >Alg ; p-^DD^>yjk 
4 - t HD^^^x-^yC^jUX^^x^A^+lt^;!/ 
tP7>m-F> p--FD^yyJ^4-tFP 

^->7x-ji/^^;i/x;i/^n ■?A'\*ij-7MP7>f 

K p-^DP^>yjl/-4-tFP + y7x- 

^A^\^it7;i/^-p*:x^x--h, p 

Fo^yyjl/- 3 -y^^;U- 4 - t FP + y7x' 
;Uy<^;bX;y^zi^A^^r1t^;i/^D7>5 1 ^^- K 
3, 5 -yi7PP^>yJk4-h K D + y7x-JM 

^;ux;i/^r:OA-\^it^;i/^n7>5 1:: 6^- K o- 
9 awOi/Jl- 3-^PP-4-t FP^y7xZJb 

[0 0 3 3] »«EttK«fe»*»JtUTffl^6n*^>y 
^7V r ^^A*S^S^J<hLT«, 3-^>v ? ;y^>V 
5 1 7y i J^A / \^^t^;U^P7>^ : E^-h, 3-^> 
yJKy7f7 v ;U »? A^\^it yjl^u *X y x — K 
3 -^>>?;u^:>V5 1 7 x yu r >A^ h^yju^ntfis- 
K 3- (p-* h^f>^>v ? >»y) ^>7f7 7U ^A 
^7Jl/tP7>f : E^-F, 3-^>> ? ;U-2-^ 

— K 3 -^>v;i/- 5 -^ap^>y^7V r, J r /A'\ 
+tJ-^^*P7>5 1 ^:^- bft£(7)^>v;i^>\/5F-7 

y "j ^ Atafe £ a £ t * * o 

[0 0 3 4] cnS©?^ 4 -7-fe F + y7x- il/y 

v;i/-4 -b KP^S^x-JM^UX^^-^A'X* 
Vyjl^uTy^^^—h. 4 -7ir h^y7x^M 
>yJM^l/XW-^A'\+1l-7MP7>f ; E^ 
K y ^ y y J!/ - 4 - k F P + i> 7 x " Jl/X - A 
^+lt:7;^P7>5 1 ^:^- K 4 -7-tr F+i>7x- 
JU^O^Jl/XJl/T^n-^A ^\^it^;i/^-D7>^- : £^— 

K 3 -^>y;Ky7f77'J ^ A"\*1t 7;y^ n 7 

I-L85J, ru->X-fF SI-L110J. T+h 
>X-f H SI-L145J , rt>x< F SI-L 
1 5 oj % r>y->x< H S I - L 1 6 o j teZHfimvf 

[0 0 3 5] *»l/yX hT«*tffliaj«*«Cfil^T 

>, 2, 4-^\^+h>v^->, 2, 4-^\y^>>^^ 
>, 3, 5 -s\79>i;*>, 2, 4-*i7^>->^ 
>, 3, 5 $yV*>. 2, 4-Sj->zS*>. 
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3, 5- S±>i?*>. S-X3 L fr-2, 4 -^\^> 
v*>. 2, 2, 6, 6 - f h?/^ - 3, 

1, 1, 1, 5, 5, S-'\*ijry)l>*a 
-2, 4-'\y^>v^>f e t<h*^^tf-5Ct^-C^, d 

Tl~5 oaffi»-r**Jl<!:34«ff*L<, iO»tL< 
«3~3 OfiffigflT-&-5„ 
[0 0 3 6] *^i©L/yX hTIMUittAMlz 10 

at, asican-f h*«->u*, K«7Mt, *r 

*ft£tt. e=*75 t^uu- 

en. $e,tc«, ->u n tff'jyju* 
[0037] *mw<DUz;x hTmmm%Lf$mz$>^T 

xhTM*»*t4Ctil«W4. ::t, ESfBfrih 30 

•S»«t4tf»iUTtt. yi-fIX7-Jl' (flc) S 
CD TNFC B 0 0 7J . yj a. 7 — 1M X >XttSiC7) 
TCD9J. TDUV18LJ, TDUV30J. TD 
U V 3 2 J . TDUV4 2J , jH&J&ftttiUW l"SW 
Kj , ^XhtSO TKRF2J fefSfflHiCi^ 

dttROAKRafta. M5 0~4 5 0'CT^I9. MM 
MllOlItt. if 1 0~2 0 0 nmT*?> 5 40 
[0 0 3 8] uOioiaTl/yXhTIIW^tfc 

-«)SSn*iJt. UyXhTilil/yXhtCOS 
^14^$6.ICf&J±$-t±-5fc*. 7*hUyXhg(Sfti£ 

SBIC^-C -y^3-hffi^7;tf>3-hffilC«t0mfli-r^> 50 
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@BI£5 0~3 0 0 < C!CjP^LTfcJ:Vi„ CCT. ->'J 
;WtMJl^J<!: LTtt, 09*.«7U □ h 'J *3MI/->7 
>. N, O-k'X (h'J^f^y'JW 7th7Sh', 
t'X (HJ*9MU->U;U) h'J7MP7th75K. 
k*X (h'J*3MI/->'j;U) «3ft. MJ/fJl/i7DDy7 
>. N — (hU*3MP->lUU) 7th75H. HJ/?- 
;UvU^7:xh\ hU/^y'JJ^t-H. N- 
( h 'J ^^;i-->'j;U) -f'^Z-Jk 3-MJ*3MU-> 

u 2 -^-y-i/u >v >. mj^ f^y u ;u hj 7 

)l,*a*?>7>)l>y**—b* '\*+>-;*3 1 JU> ; ->5'-y-* 
>, '\y^^^;|/>f->7-tf>, A^/f^^yD+D- 
>. N-y^-N- b l ) * : ?)l'i'V)\sb 1 )7)l*n7 
•tb7S.b\ (N, N-y^^75/) MJ*3MI^> 
7>, y^-^^Uh U ->7+l-*>. 1, 1. 3, 3-^b 
y^fJl'yy^fX h - h*->7>ft<i:£rffl 

[0 0 3 9] CCOJ:^(CbTl/v'X 1-/1* — >7WgJj)t$ 
tlfeft. ^l'-yXh/^->4VXytLT, 0tJAtf 
77X-TX7f>yffiIiaoi^yX KTllo/^- 

3>^fT*3n-5. ^xvxy^y&gtc/H^en 

£X .y^>i7'^fX<h LTtt, /t— 7)\>3ru-7w<.>/-- 

*a y 9 y/—m\Lwm/7)\,dizs/m%a> e fc*jg£ 
#x. a— 7;u^-d^d/i>/— mtv<m/7)\>3>/ 
mmfrztez>m<&xx. n-y )v* ax.? >/-mtm. 
m/7)vzi>/mmfrz > ts.z>m.'&i37>. mj7^d/ 
^ >/-»fl:«*/7;u3*>/Bt*A» &fc*S£#xfc 
<i:7&t0SLVi. •^cof|b<Z)S^M^Xu/9 L >^#ti. 

yMS^fif^CliiCcfcO. l/yXhTM^kyXhA 
tLT. /15'-x>^$nfcUv'X KTBIK&TX^i: 

[0 0 4 0] ^BjcOUv'X hT^JKfflMfiKtliC^n 

«4 J lc^©->5>-ft^ (A) £«fj£©->7>ffc£4Jj 
(B) t©jp*»IB«i*«t^/*fc»4l6^«j«t^^r$n 

^X hS^*3ctc>*Uv-*X KSr^-r?>Ac*©^^T-y 
•»yi:»LTSlttStL. Sai4©W^U->*X h/t^ 

[0 0 4 1] 



( 10 ) 
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[0 0 4 2] (lHJitfiJ 1 > fh7^ h + v->7>l 2 

4. 30g. y^MUHJ* h*->7>4 2. 6 6 g*3=fc 
tfydtfl^yja— ^t/X^H-f;^ 16.8 

ig$iLffl77X3i;Anx^ti-. »snfcfi^ 

iCjDjabfeo -f;f>£J&7Kl 1 3. 5 6glC-7U 

-<>gE2. 6 8 g iB^»«Cl 
»IH*^tTitl*fl<UC*JPLfc. ftT, 6 0*C-C4KfW 

oft, Sf5ffitcyDtfi^>yur]-^yx^ux-7 = - 
JH 4 3. 5 9 gSra&JDU KJ6BI*J«*T**>t^>' 
-JH 4 3. 5 9 g£KJ£i£^£>MEEgf*L£:. dCD=k 
•5KL,T»SnfcEJ£tt3 6. 16gt, h>)yx.-)l 
tji^x^a h ij 7)\>Jru* ?>7,)l**- h o. ii 
gets. 7Dtf u>^u n— ju^e / x^ji^x— ^;U4 

1. 8 2 gH^JOLT^$1i-. dCDr§?&£0. 05w 

20 

[0 0 4 3] <*)5g0iJ2> ^ h^* h^->->7> 1 6 

2. 35g, >fJl/MJ/h + ->7>3 2. 50gi5<fc 
{/yDbfl/>^U3-;^y^f Jl/X-f JM 6 7. 4 

5g$iL.ro77^3ianTi»$t, f#enfcg-& 

fcJnfibfc. -A\Z. -f^->32«l7Kl 3 4. 5 2 gl:vl/ 
-f>»3. 1 7 g JB^»*tCl 

Oft. SftJBJ*J5R»T*S>^y-;H 5 9. 2 6g? 30 

e» Ate®* L fc. C © «fc 5 tc L Tf# 6 nfcEJfc 
M36. 16gi. h'J7x^XM-9AhU7il' 

ij3-M;ifJH-fiMl. 8 2glC^JnL-T^ 
ZWmte&O. 0 5MmWT7D>fi7^M 

[0044] at&mi) mmw i ic*3^t, yptru 

>^U a-;u^/x?;Ux-5 : -^cD^0{c-7"Dfc:U-> 

7cEJ£*&3 6. 16g<h. f-U7inMMr7Ah 
U7MD^^>XM^-hO. 1 1 gi$> 7ne 
l/z^U^-M/yfJU-riHl. 8 2g(C^iD 
LT$fl¥£-t*\ rOig^^O. 0 5Mm©^7D>®7 

U->*X hTlIffliaBS#l$f&. 
[0 0 4 5] (JtlSM2) f h7lh*-»7>2 7 

5. 8 6 g*j«kt/yDtfu>^U3-ju ; ey ^^;ux- 

T^4 6 7. 4 5g$lLffl77X3i:AnTg^ 50 
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4. 5 2 g\Z-?U-1 >Wt3. 1 7 gS»»S*3t*»« 

fi^»*»c iB#w*HtT®iBge<jtc^anLfc. 
t. 6 orT4B$ws^$-a-/cft. «?,n7cSj«;?K*^ 

JH 5 9. 2 6 g*SJ6**»&«ffi8*bfc. ilOi^ 
iCLTf#enfcSJS^3 6. 16gt, h'J7xr;U 
JI/*x7A h U y)l'*U*?>7>)l**— h 0. llg 
<h£. 7 p atfl/>y | Jn-;i/^ : y y^JUx-^l/4 1. 

x 7 D >Sg 7 4 )15> - \Z «fc o T 3 il^a SrfT ? £ £ 1C J; 

[0 0 4 6] hTraiKffliia^wfPii] mmm 

1-2 i5«fctf Jt&#l 1 ~ 2 tC^-g) |y v>X hTHJ^fflffifiJc 
1 ICtkT. 

[0 0 4 7] (1) l/y*7hi:fflgttt:y'j3>7i 
/\®»:, KlttfrllJ*/!!**** TNFC B 0 0 7J 

T^fUU 19O1C0*7hyi/-h±Tl»WS 
itS^tlCtO, Mt»#3 0 0 nmWE&l»JLhffil£jeM£ 

itt$xe>3-^-i;,fc7TML., 2 0 0t:c7j* 
•y h^l/-hJLT l^^$-&feft, M(C3 0 0'CO 
*-y hyU-htCT^T'SCltJCcfcO. Kf^7 0n 
m(Dl/yX hTBMSr^firf -5. £ 5 £. iffll/yXh 
THBico^SiC. #yl7*H/y7h.rM2 0Gj 

(yi-flXT-A (80 SS) S-^ffrU 13 0"CTr9 
0 &lianm?Z Z\ <hK «fc K) . «JPa» 7 0 0 n mCD U -/X 
h^J8£flMU #CI^T. (ft) ra>SfflKrFI+ 
xVl/- !f— RBI*gfi«J8H, K r FI*y7l/-f- 

M2 4 8 nm) ^0. 2 nm©7-f > • 7>h* • X 
^-X/^->Sft55«l!7X^^LTl/yX h 
iIi:2 5mJl»Lfc. f LT, l/yXhii^l3 
0t:T9 0#WJP^«a31bfcft. 2. 38%f h77> 
t-7AA-f KD^-f K*»«T3 OMilll 
•r^CitCj;^. kyXh/^->^BfiELit. f#6tl 

* fOj . i«tUTn*»^* rxj tuxfFIUfc. 

[0 0 4 8] (2) U-^X h/^->0BItt : ±E 

(i) x'mfS.Ltz^^xh^^-y^m^mmmm.m 

UX^e.f. 535«V^d7©0. 2(im©7'f>'7> 

roj . / 1 ?^->^S^^nT^^^«^?r rxj iL 

(3) BT;l/*UttfF<ffi : ±E (1) il^^lCLT^pX 
IfcUyX hT^BS^. 2. 3 8%fh77>tr7A 
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/W Kn^tM" H**«»C3 06>ffl?t*»U SfSltfj© 
U->*X hT^M0MJ?i:«ffi^©U> J X hTJfSlcoiSUP 
(S:$t^2nmWTT'*5©i^^ I"Oj . 2nmlS 

(4) !«^7->->>yi4 : ±E (1) £ra»K:LT» 

@rpR-50ij (tv^fttS) 3 0 

owfi 5»wM*7yv'>yaa*fft». MSHtrwu- 

©M5nm«TTi5©i^$ TOj . 5nm$g^. 

(5) l/v^hTiIOA?-->ytt: ±E (1) <t 

i7f>^8i run i tyllj (30jCxl/?hD> 

(**) 8) ICckoT. 2 0t, 1 7 0 0W, 2 0 #ffflcc> 
ftfrT77X*VX^5P>^MS£fT ^Cl<h(CJ:i3. U->* 

jg^tcy^^— bnxus fco^o, ff bnx 



(II).. ^ #12 002-4066 8 
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[0 0 4 9] (6) «i?^tt:yU3>^iA»SI 
Id. Xfcf>3-^-$:ffl^T, (ilte&2 5 0 0 r pm. 
1 Of^ffl^frT. l^XhTJH^lWM&fcttfcU 

IffT, <fc. ##»©US>XhTJMIffl*&tf0jfc:±-&a 
BlOl!t»Tt©J«Jli«<t*S. TfEftaSKiOSWU 
fOt* { 5^OTT*5S^S TOJ . 5%£iS*_-5* 
£r£ rxj tuxffltfc. 

[0 0 5 0] 

mi] mm&<tm= c (t-t, > /t. ) xioo 

[0 0 5 1 ] 
20 [« 1 ] 
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[0 0 5 2] girojgfA^i^Mi^i:. £%0Ji 

[0 0 5 3] 
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ojesui^vx h-A°^->wt^n^u-> ; x kthm*^ 



7D> h^-j^CO^g 



(72)f£IJS# ISP 

«^^^E^tte2Tail#24^ vx-f 
XX7-JUt*it#a^ 



(72) SEW* Jg^iR ftj^ 

ilCR«P^IKigite2TBll#24^ -/i-f 



imstm* #± mm 

(72)%^# Sill iiB'J 

F^ — 2H025 AA04 AA09 AA14 AB16 DA35 
5F046 HA01 

5F058 AA08 AA10 AC03 AF04 AG01 
AH01 
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